Merchandise imports in Saudi Arabia is growing steadily and very rapidly, at an average growth rate of 10.04 percent/year during 1975-2011. So, this study is very important to know the merchandise imports determinants in Saudi Arabian economy. This study empirically estimates the critical parameters of merchandise import demand determinants for Saudi Arabia by using Ordinary Least Squares (OLS) approach and Error Correction model during the period . The empirical results obtained show that, in both long run and short run, there are positive and significant relationships between the demand for merchandise import and real gross domestic product, gross capital formation expenditure, private consumption expenditure, government consumption expenditure and the relative price of imports to domestic price. On the other hand, there are positive but insignificant relationship between the demand for merchandise import and international reserves either in the long run or the short run.
Introduction
Imports play an important role in developing economies. However, through it countries can safe goods and services that can't be produced domestically. Many empirical studies estimated the import demand functions for advanced countries and developing countries in order to determine economic variables that affect the behavior of merchandise import demand over time.
The paper is structured as follows: Introduction in Section 1. Section 2 provides some stylized facts about Saudi economy and the behavior of merchandise import demand determinants in Saudi Arabia. Section 3 presents the theoretical background on which the models are based and also gives an empirical review of the literature. Section 4 discusses the data, evaluates the specifications of the economic models and describes the econometric methodology that will be adopted. Section 5 reports on the empirical results and Section 6 summarizes the concluding remarks.
Stylized Facts about Saudi Economy and the Behavior of Merchandise Import Demand in Saudi Arabia
The Saudi economy recorded high growth in 2013 as global economic recovery lifted up oil prices, and increased fiscal spending by the government boosted domestic demand and accelerated the growth in non-oil gross domestic product. On the same line, the actual budget recorded a surplus of 180.35 billion Saudi riyal (SAR) or 6.4 percent of GDP in 2013 but this surplus is less than the surplus of 2012 which amounted by SAR 374.09 billion or 13.6 percent of GDP. On the other hand, the ratio of public debt to GDP declined from 3.6 percent in 2012 to 2.7 percent in 2013. The current account of the balance of payments recorded a surplus for the sixteenth year consecutively amounting to SAR 497.4 billion or 17.7 percent of GDP in 2013 (Saudi Arabian Monetary Agency (SAMA), 2014).
As shown in table 1, total trade has increased from 44.47 billion dollar to 574.2 billion dollar during the period 1975-2011, with average growth rate 7.35%. Although a trade/GDP ratio decreased from 95.57% to 85.77% at the same period but it still high trade/GDP ratio, so the economy is considered as one of the highest trade openness economies (World Bank, World Bank Development Indicator, http://data.worldbank.org/indicator/)
. Table 2 illustrates that trade account surplus increased from 24.31 billion dollar to 178.24 billion dollar during the period 1975-2011, with annual average growth rate amounted by 5.71 percent. Although the merchandise account balance increased dramatically with average growth rate 6.34 percent during the period 1975-2011, but almost of this increase was because the growth of oil exports. On the other hand services account balance during the same period was suffering from increasing deficit with average growth rate 10.88 percent which swallowing the most of merchandise account balance surplus. The higher average growth rate of the services account balance deficit increases the necessity of find solutions for this problem. In analyzing the Saudi Arabian merchandise import performance, the structure of merchandise import has to be analyzed. Table 3 presents the structure of merchandise import in 1975 and 2011; the average growth rates of merchandise imports components during the period and its shares of total merchandise imports. We can observe that ores and metals achieved the highest yearly average growth rate during the period 1975-2011, which generate the increase of the share of merchandise imports in 2011. Manufacturers and food imports also achieved high average growth rates during the same period although the manufacture's share had declined. Figure 1 illustrate the changes of the structure of merchandise imports during the period 1975-2011. Fuel and agricultural raw materials imports shares witnessed an obviously decline at the same period although the positive average growth rates during the period. Source: Drawn by the author from Table 3 .
Recent Empirical Studies
There is no doubt that imports play an important role in developing economies. However, through it countries can safe goods and services that can't be produced domestically. There are applied empirical studies estimating import demand functions either for advanced countries or developing countries in order to determine economic variables that affect the behavior of import demand over time.
To the best of the researcher's knowledge, there are no studies for Saudi Arabia that investigated the merchandise import determinants but few studies estimated the import demand function. However Doroodian et al. (1994) investigated the import demand determinants for Saudi Arabia based on annual data for the period 1963-90. The results suggested a number of aspects that characterize the Saudi Arabia import demand function. First, econometric evidence illustrated that, for standard specifications of the import demand function, the log-linear formulation was more appropriate than the linear one. Secondly, empirical result showed that, in the case of Saudi Arabia, the relative price formulation of the traditional import demand function is inappropriate for estimating elasticities of import demand. Aldakhil and Al-Yousef (2002) estimated Saudi Arabia's aggregate demand for imports during the period 1968-98 by using cointegration analysis and error correction approach. They found that, domestic price, import price, and income are important in determining the import demand. Aljebrin and Ibrahim (2012) estimated the critical parameters of import demand determinants for GCC countries (Bahrain, United Arab Emirates, Kuwait, Oman Qatar and Saudi Arabia) by using annual time series-cross section data (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) and by applying panel Seemingly Unrelated Regression (SUR) model. The empirical results showed that, in both long run and short run, there are positive and significant relationships between the demand for imports and real income, private consumption, international reserves and gross capital formation. On the other hand, there are negative and significant relationships between the demand for imports and the relative price of imports to domestic price and government consumption in the long run, but negative and insignificant relationships in the short run. Metwally (2004) investigated the impact of the fluctuations in oil exports on Gulf Cooperation Council (GCC) spending on imports and estimated the long-run relationship between the imports of each GCC member and the macroeconomic components of final expenditure (exports, government consumption, investment and private consumption) using the Johansen multivariate cointegration analysis. He confirmed that the demand for imports was highly elastic with respect to GDP in all GCC countries studied (with the exception of Oman) during the last three decades.
On the other hand, many authors investigated the import demand function in developing countries. For Turkey, Erlat and Erlat (1991) analyzed Turkish export and import performance by using annual data for the period 1967-87. Export supply, export demand and import demand functions were investigated by ordinary least squares (OLS) first, and then three equations were estimated as a set of seemingly unrelated regressions (SURs). The total volume of imports was regressed on domestic real income, real international reserves, price of imports divided by domestic prices and one period lagged value of the dependent variable. Two dummies were introduced for the years 1978 and 1979 to explain structural shifts. International reserves were found to be the most important variable in explaining import demand. Relative prices, however, had no significant explanatory power on import demand. Kotan and Saygili (1999) investigated an import demand function for Turkey. They incorporated two different model specifications to investigate the import demand function for Turkey. The estimation performance of the two models was compared and contrasted for the period 1987:Q1-1999:Q1 by using quarterly data. The significance of variables that affected import demand was individually and jointly investigated. Also, the short run elasticities of the two models were compared. The first model estimated imports using the Engle-Granger approach. The results confirmed that in the long run, income level, inflation rate, nominal depreciation rate and international reserves insignificantly affect imports. The second approach models import demand using the Bernanke-Sims structural vector autoregressive (VAR) method. The results showed that anticipated changes in the real depreciation rate and unanticipated changes in the income growth and real depreciation rate have significant effects on import demand growth.
Mohammed and Tang (2000), used the Johansen and Juselius cointegration technique and investigated the determinants of aggregate import demand for Malaysia, over the period . The results showed that while all expenditure components had an inelastic effect on import demand in the long run, investment expenditure had the highest correlation with imports followed by final consumption expenditure. Expenditure on exports was found to have the smallest correlation with imports. They also found a negative and inelastic relationship between relative prices and import demand. All results confirmed the statistically significant relationship at the 1 per cent level.
Alias and Tang (2000) investigated the long-run relationship between Malaysian aggregate imports and the components of final demand expenditure and relative prices using the Johansen multivariate cointegration analysis. An error correction model is suggested to model the short-run response of imports to its determinants. Annual data for the period 1970 to 1998 are used. The long-run relationship between aggregate imports and the macroeconomic components of final demand expenditure namely public and private consumption expenditure, investment expenditure and exports, is investigated because the different components of final demand might have different import contents. The results of the analysis showed that the components of final demand expenditure and relative prices are all important in determining aggregate demand for imports in both the long-run and the short-run. Dutta et al. (2006) tested the behavior of Indian aggregate imports during the period 1971-1995. In their empirical analysis of the aggregate import demand function for India, cointegration and error correction modeling approaches were adopted. In the aggregate import demand function for India, import volume is found to be cointegrated with relative import price and real GDP. The aggregate import volume is found to be price-inelastic. The value of income elasticity of demand for imports lagged two years is greater than unity, implying that the demand for imports increases more than proportionately to the increase in real gross domestic product.
Sinha's (2001) study showed that the price and income demand elasticities are inelastic in Japan, India, the Philippines, Thailand and Sri Lanka. Bahmani-Oskooee et al. (1998) , tested demand import function for 30 countries during the period 1970-1992. They found that both price and income elasticities of import demand were high in the most cases.
For, developed countries, Carone (1996) investigated the American demand for imports using quarterly data 1970 to 1992 based on the cointegration and error correction approaches. They confirmed the statistically significant long-run relationship between the import demand function and real income and relative prices. Stirbock (2006) introduced a single error-correction analysis of German, euro-area and non-euro-area import demand for the 1980-2004 period and found that, German import demand is driven largely by domestic and foreign demand and less by changes in relative prices.
The Model and the Methods
Phillips-Perron (PP) unit root test is employed to test the integration level and the possible co-integration among the variables (Phillips and Perron, 1988) . The PP procedures, which compute a residual variance that is robust to auto-correlation, are applied to test for unit roots.
An OLS model is estimated to explain the demand for merchandise imports in Saudi Arabia by using data from 1975 to 2011.
Accordingly, the estimated demand function for merchandise imports in Saudi Arabia involves the following variables;
For long run:
Where RMI is the real value of merchandise imports to real GDP ratio, RGDP is the real gross domestic product; RFR is the value of international reserves to real GDP ratio; RINV is the real value of gross capital to real GDP ratio; RPC is the real value of private consumption expenditure to real GDP ratio; RGC is the real value of public consumption expenditure to real GDP ratio; The relative price variable PDPM is given by the indicative ratio of import price index (proxied by consumer price index of Saudi Arabia to consumer price index of United States.
We sourced data for the study from World Development Indicators (2014) and Saudi Arabian Monetary Agency (SAMA, 2014). All variables were transformed into natural logarithm in order to avoid the problem of heteroscedasticity and obtain elasticities.
If the variables are cointegrated, they can be represented equivalently in terms of a short run OLS framework. The most common procedure to test for cointegration is the Engle-Granger two-step estimation technique (EG). The first step in this method implies fitting the long-run relationship in levels by OLS and using the resulted residuals to test the hypothesis of cointegration by applying the PP test. If the hypothesis of cointegration is accepted, then there exists an error correction representation (Phillips and Perron, 1988) . Then, the next step is to construct the error correction model, which represents the short-run dynamics.
Where ECT(-1) is one lag error correction term and ∆ is the difference operator.
Another procedure to test for cointegration is developed by Johansen and Julesius (1988, 1992) , and it is known as the maximum likelihood (ML) approach. This method estimates and tests for multiple cointegrating vectors (multivariate cointegration). It applies the analysis of the vector auto-regressive (VAR) model where all variables are treated as endogenous.
The sign and significance of the coefficient of error correction term ECT t-1 describes about the existence of short run relationship. Its value and sign tells about the speed and convergence or divergence to or from the long run equilibrium. Its negative value indicates about the convergence whereas its positive value indicates about the divergence. A significant coefficient of error correction with negative sign is considered as a further proof of the existence of stable long run relationship (Banerjee et al., 1998).
Empirical Results

Phillips-Perron (PP) unit roots test is calculated for individual series to provide evidence as to whether the variables are stationary and integrated of the same order.
The results for each variable appear in Table 4 . The lag parameter in ADF test is selected by Akaike information criterion (AIC) to eliminate the serial correlation in residual (Akaike, 1973) . As shown in Table 4 , the null hypothesis of a unit root can't be rejected for levels of all variables but the null hypothesis is rejected for the first differences of all variables. Therefore, we conclude that the series are integrated of order one. Cointegration analysis refers to the process of getting equilibrium or long-run relationships among non-stationary
variables. The idea is that although the variables are non-stationary, a linear combination of them may be stationary, given that all variables are integrated of the same order (Engle and Granger, 1987 Table 5 illustrates the PP unit root test result for residual which indicates that the residual is integrated at 5% level, so the hypothesis of cointegration is accepted, then there exists an error correction representation Table 6 and Table 7 give the results of the Likelihood Ratio tests based on the Maximum Eigenvalue and the Trace of the stochastic matrix respectively according to Johansen and Julesius (1988, 1992) . Both these tests confirm the existence of cointegrating vectors between the variables, i.e. the existence of long-run relationship between them. 
The robustness of the model has been definite by several diagnostic tests as shown in Tables (A-4) , (A-5), (A-6) and (A-7) in the appendix, such as Breusch-Godfrey serial correlation LM test, Breusch-Pagan-Godfrey Heteroskedasticity test, ARCH test and Jacque-Bera normality test. All the tests disclosed that the model has the aspiration econometric properties, it has a correct functional form and the model's residuals are serially uncorrelated, normally distributed and homoskedastic. Therefore, the outcomes reported are serially uncorrelated, normally distributed and homoskedastic. Hence, the results reported are valid for reliable interpretation.
The stability of the long-run coefficient is tested by the short-run dynamics. Once the ECM model given by equation (4) has been estimated, the cumulative sum of recursive residuals (CUSUM) and the CUSUM of square (CUSUMSQ) tests are applied to assess the parameter stability (Pesaran & Pesaran (1997) ). Figure 4 plot the results for CUSUM and CUSUMSQ tests. The results indicate the absence of any instability of the coefficients because the plot of the CUSUM and CUSUMSQ statistic fall inside the critical bands of the 5% confidence interval of parameter stability.
Figure 4. Parameters Stability Tests of Short-run Model
The error correction is correctly negatively signed and highly significant and has a high magnitude (-0.84) suggesting a speed adjustment process, which means that, if merchandise import demand is 1 percent out of equilibrium, a 84 percent adjustment towards equilibrium will take place within the first year. Table 8 summarizes the critical parameters of merchandise import demand determinants for Saudi Arabia for the period 1975-2011 by using ordinary least squares (OLS) and error correction model approach. The empirical results confirm that, in both long run and short run, there are positive and significant relationships between the demand for merchandise imports and real gross domestic product, gross capital formation expenditure, private consumption expenditure, government consumption expenditure and the relative price of imports to domestic price. On the other hand, there are positive but insignificant relationship between the demand for merchandise imports and international reserves either in the long run or the short run. between the demand for merchandise imports and real gross domestic product, gross capital formation expenditure, private consumption expenditure, government consumption expenditure and the relative price of imports to domestic price. On the other hand, there are positive but insignificant relationship between the demand for merchandise imports and international reserves either in the long run or the short run.
The error correction is correctly negatively signed and highly significant and has a high magnitude (-0.84) suggesting a speed adjustment process, which means that, if merchandise imports is one percent out of equilibrium, a 84 percent adjustment towards equilibrium will take place within the first year.
According to the above discussions although merchandise trade account is achieving a surplus for sixteen years, the merchandise imports increases dramatically and the services account balance is suffering from increasing deficit which swallowing the most of merchandise account balance surplus. Upon these results, government should put in place measures to ensure controlling merchandise and services imports discipline. The efforts of the government should ensure policy consistency, this should be taken into consideration in the formulation and implementation of importing procedures by the way that not to affect international competitiveness and necessary domestic requirements.
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